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[-8-9=] 

°<M-3 ^ y o V ^^ afl^t^. ^ ^ In p 7 ]^. AVofl <£« ^ ^ InxGai _ x 

As ^, ^71 In x Gai- X As -§-^# 4H1 In(Ga)As <#x}^ 

£r ^tb 1 }. o]$\. go) X\s.^ In(Ga)As <#7}^ ^<H5L7V ^z\?>}7)) ^7>*H 

4^ In(Ga)As 0 J=7>^^ eflo]^ cfol^cc^. ^.o. ^-^^ ^^ 7 1 ^. 
£ lc 
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-§-^#-ir '°l-8-3b °<M^ ^ ^{Formation of high quality quantum dots 

by using a strained layer} 

£ la ifl^l £ ldxr £ ^ofl -§-^#^r ol^-tb °^V^^ ^^*> 

£ 2a ifl*l £ 2cfe ^2fl 7l# ^ -g- ^ofl o]*fl <£*}-^# Al^o) 
AFM (Atomic Force Microscopy) 5.^]% S^^ 0 ! 1 ^. 

£ 3a^ #2fl 7l# ^ ^ofl o]sfl <$t\^ ?%^*Y a] si- ^ ^ 

£ <#*}^ <g>S ^^-5., iL4 ^Hl^Tr cfo]^ 
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(Stranski-Krastanow growth method) °fl tfltt ^-T^r ^d^Ml 3119 3 ul 9X^. 

1.3jun 4 1.55^ sHShS^* «-o)o)] -g-8-s>7l 

# ^^7> Sfttf. 1.3/ai 4^ GaAs 7l« 

In(Ga)As eflo]^ cW£.i=oj| cfl^ ^4 7 > tl^H 5U4. 1.55^n 

^ ^^H^ InP 7l# InAl(Ga)As#H *HH , ( )S I^s] £^ 

^ £ SU, ^JE 3* ^r, InAl(Ga)As^ls^L &^o] 

9X^ InAlAs^^S. flul, InAlGaAs^^ ^4.)°14 InGaAsP^* °l-g-?>H 

In(Ga)As <3^-7}- *±*$s\JL ^cf. 

H^^l, ln(Ga)As <#7}^# InAl(Ga)As# $H ^*Rr ^"HS^ ^-<g^ 7 } 

#*1 5.^*1 lfl^tal a>^^(FWHM, full-width at hal f-maximumH uflo. ^ ™ 

nV o>q^ ^ ^ l7]7> Dfl o. ojofl tr)-^ ^1-71 <#*}^ #^7><>1 %^^o. s o. 

°1^J17> t}^ 7}^ 4^fe 5-^£7> #0> i£^Hl^o| 
tiV^S-o] ^]7l7> 3. ^J^-g- ^ oj- <^7>^ ^ ^ o. ^ 
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. A o v 7l ^-W^: InAlAs, InAlGaAs, InP, InGaAsP SE^r o]s. S oj^^o.^. 
^ 9X^. ^-71 ^Hl In x Gai- X As -§-^#* ^^^cf. ^- 7 ] In x Gai- X As 

l n ^ 2:^ all- 0.05-0.453. ^^Vfe ^r^W. ^7} In x Gai- X As -§-^£] 

^1* 0.5 nm~10 nmS. ^??Kr #7] In x G ai - X As -§-^# #<*fl 

In(Ga)As #7l In(Ga)As <#7r^ 3 S.^]] 0} o] (Monolayer ) 

olH 10 fitelojol^ ^*Rr ?A 0 ) H>^-^^>cf. 

^°1 ^3 ^ « 0 v^cHl ^*fl In(Ga)As 

7M^ ^ fli*. 

7} ^ofl ^Al^ofl tb^S]^ 0>u|cf. a. ^o, rg- o^HAi 

3g$^ol *1^ 7>^1 7>Hl7ll -g- j^tf ^^Ml ^^S->7l ^^H^TT 

?A°M. S*K ^l CfS. nV £ - „o 1( ^. ) „ o11 o^ej-jn 7l*fl2l ^-f , 

^"71 12H #7] Cf^ ^ $H 3]^ ^fl^- ^£ oljT., ZL A>o)ofl ^13^ cf n}- 

51 la ^ £ ld^ ^ofl ^ -§-^f^§- ol-g-*]- ^>^o] ^*]- 
7] fl^ 7 fl^ S1 -olrl-. 
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^3-°^, InP 7j#(l) #ofl ^7} ^^(lattice-matched) 3r##(3)* ^>Str 
4. A oM ^:W(3)^- InAlAs, InAlGaAs, InP, InGaAsP 
AS la). 

#7l ^-#^(3) ^oHl ^-v\]7\ In x Gai- X As -§-^#(5, strained layer) 

-§- In x Gai- X As -§-^#(5)s) In^ S^^lS 0.05-0.453. ^^tb^f. #7l 

In x Gai_ x As -§-^#(5)^ 0.5 nm~~10 nmS. #7] In x Gai- X As -§-^(5) 

£ ^-°^£7> ^ <#;gcq 0 ^}^-i: ^^*}7) s&7] i&W(3)£] #5}- 

Al^lJl <#7 r 3 ^^Hl ^SL& -§-^ te^l7l7l lb). 

^--§-^1, #7l In x Gai- X As -§-^(5) $H In(Ga)As 0 cM^(7)# #7l 
In(Ga)As °c^f^(7)-gr 4r7l^#3^*H§^ ( M 0CVD) , -g^R^aj-^KMBE) £ ^ ^sj- 
^(CBE)* ^#tb4. #7) In(Ga)As °J=*H3M ^l^r 3 °1 o] (Monolayer) 

<HH 10 S-i-eflol^^ ^tr^f. ci^H, ^HH^ In x Gai- X As -g-^#(5) ^ 

In(Ga)As ^7^(7)* l^f *H ^ 7 ]# 1^71 SWSi°-^h l^HH 30^71 

3- ^ £ lc). 

4^1, #71 In(Ga)As °cf7>^(7) #<^1 #7l In(Ga)As ^V^W^ f^g-*) gSMf- 
^#(9)* S# W #7l ^#(9)£ InAlAs, InAlGaAs, InP, InGaAsP °1#3. 
^€ ^l^^W^-S. *g#3W£. Id). 

£ 2a ifl*l S. 2c^r ^afl 7)^ ^ ^ofl ^tsfl <#7}^ aI^o^ 
AFM(Atomic Force Microscopy) lE*!^- S^l-ojcf. 
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i 1 ^^^, £ 2a^r #Hfl 7l#ofl 4^ inP 7}^ #6fl InAlAs ^ 
A oM InAlAs -SH In(Ga)As ^l-^ *l.g.S] s ^ <>] o] t|. . £ 2a°11 

In(Ga)As ^ H.<#o] [i-i 0 ] «f^=o.S ^Tfl ^Bfl# ^ ^ji ^tf. 

In(Ga)As °^V^^ <3^t- ^fe InAlAs ^(Alloy)^ 1H £ 

S. 2b^r ^sfl 7l^o)i rcfe). inP #ofl InAlGaAs ^, #7l 

InAlGaAs #W ^Hl In(Ga)As ^>^-i: ^lS.^ clu]*!^!}. s_ 2 b*\] iL 

In(Ga)As a.7l7> £ 2a^ ^jicf °i=7> ^Vs^ji £^o] ^c] 

° a v *r InAlGaAs Ga, Al^l ^(Diffusion) ^ i^J 

(Sticking) #^r*Hl £)3H InAlAs ^Efl£>) ^^}7l tjfl^-o.^. 

£ 2c^ ^<*|) 4e+ InP 71^- InAlGaAs ^« ^ ^ In x Gai- X As -§-^ 

^I^AS ^, A o v 7l ^ In x Gai- X As -g-^# In(Ga)As 

Al^o} s ^ ojnl^olcf. E 2 c°fl iL^ol £ 2a £ 2b4 wlJE^H In(Ga)As 

*§$\?} ^^^1 7>^J1 3.7l7> ^7^>^0.^ , ^-^£7> ^T^Tfl ^ 7 >^>^^ 
T^l- 9X^r. o)]=. 3*}<£ ^^jLUfl- ^ol^l <y=7>^^ ol^j-^o] ^6)) 

7\v\^]JL oi-g-^- q-Ef^^cf. o.s, ^4 ^-ol in x G ai - X As -§-^#-§- 

°l-§-*M <#7}^* X\g_^ ^efl 7l#4 wl^H In(Ga)As °<M-^ 5L<#°1 ^ 

£ 3a^r ^5)1 7l# ^ ^ofl cqsfi °^>^-i; ^oflA-l ^ 2)-^- 

<H] ^ iS-f-nHil^^ ^2fli°U, £ 3b^r ^*\] 2)*$ °j=7>^^- 
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4. 

^^1^ £ 3a ^ £ 3b<HH InP 7^ tfafl inAlGaAs £ & 

£ In x Gai- X As -§-3^-§- %s§& * , ^7} In x Ga i_ x As 

In(Ga)As °^>^# ^C^JfJi. YS SAl)o]ji t ^Efl 7}^ InP 7l# # 

afl InAlAs ^W-i- ^ #7l InAlAs In(Ga)As °^>^^- ^a]^ a] 

^.(#2:^-5. "b"S iAl)o}7lu}-, InP 7]% -S-ofl InAlGaAs ^W^8: *§^tt -T- ^cM 
InAlGaAs #W In(Ga)As °<J=.^-i: #2:^- Jl "c"^ ^1)^14. 

51 3a ^ 51 3b°1] 3±*1 t}^ 44 £0], ^4 ^-ol ln x G ai - X As ^% #<*fl 
In(Ga)As <£7>3-§- *§^*V ^(300K) SM-f-ti] ifl^i^ ^-^71 7> # 

efl 7l^ofl HTfl ^5l^-§-# ^ S£4. 

4*H, #efl 7l#ofl 44 InAlAs^ 3H1 In(Ga)As 0 J=^>^ <£7}^ *§a^ a 1^-tt 
^ ti}^s-^ 104 meVolZL, InAlGaAs# $H1 In(Ga)As ^j-^ ^ 

W ^1^^ iJM^Hl^^ 76 meVS. 44#4. 

^14, In x Gai_ x As ^Hl In(Ga)As <8=7}3-§: aIjl^ 

£ 3b^l 44 5L£-f^H1^2:4 tiV^l^ol 64 me vs. ^^*»H #of^ 

74^ ^7} &4. ^ Tjjzf^ £ 2 ofl M-E]-u(- AFM Ti^l iL^fe TJ-ol 

^ ^14^ ^sfl 7)#ofl 4^ A^ofl a)sflAi $j= 2.5 «fl 7^ £ ^7Hl-^-g-^r ^ 91 

4. 
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In x Gai- X As -§-^#* In x Ga i- X As iHl 

In(Ga)As *l^r In(Ga)As W^S} ^^^"h ^ 

7^1-711 #^ M^Ml^i^ ^s-ol ^ ^l7l7> ^7^1 ^7>*Vcf. ttJ-S^- 

»^°\) In(Ga)As <#7>^-g- eflo]^ rfc^t^ igj-^^uj- ^#7l ^ 
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1] 

inP 7)$; ^H] ^*Rr #31; 

#°11 inxGai-xAs -g-^f^lr ^*Rr #31; ^ 

^7) In x Gai- X As -§-^ ^Hl In(Ga)As ^^Kr #31-1- 5LW<*| °l-¥-<H 

^^-S ^ <#7>^ ^ « 0 >^. 

2] 

3U^M1 Sa°H, #7l ^W£r InAlAs, InAlGaAs, InP, InGaAsP iE^ °1« ^ 
3] 

aflllMI ^^^1, ^"71 In x Gai- X As -§-^f^ In^ S^wl# 0.05-0. 455. ^*Kr 
3# ^^.S <^7>^ ^ 

4] 

^ll^Hl 5^*1, #71 In x Gai- X As -§-^#^ ^ll«- 0.5 nm~10 nmS. ^*Hr 
^^.S. *m 0 <J=7>^ ^ 
5] 

9X°]*\, ^-7] In(Ga)As °^>^^ -fM ^ s^^a}-^ (MOCVD) , ^-7>^^aj- 
^(MBE) HLfe 2}-^ f^^(CBE)* ^l-g^ *§^*Rr 7 A^r ^$°-S. 
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6] 

*f|11H 5H<>H, A <M In(Ga)As °<M-^<q t^Itt 3 S^H^ (Monolayer)^ 10 
[^t 1 * 7] 

*flrM ^^^-l, In x Gai- X As -g-^# ^ In(Ga)As ^V^-i- 3# ^ 

711- 1^7HH 30^715. *>fe <#7}^ *$s§ ^ . 
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